Nodulating (T202) and non-nodulating (T201) soybean isolines were hydroponically cultivated, then nitrate labeled with 13N or 15N, was added to the culture solution in order to investigate the nitrate absorption and transport in soybean. The accumulation pattern of the absorbed 13N in the first trifoliate was observed by positron emitting tracer imaging system (PETIS) as well as bioimaging analyzer system (BAS). The 15N abundance of each part was determined by emission sjectrometrv.
Introduction
Nitrogen is one of the most important, as well as an essential element of plants. The availability and utilization is strictly related to the growth, yield and the quality of crops. The studies of nitrogen absorption, transport and metabolism are leading topics in the field of plant nutrition.
Soybean (Glycine max (L.) Merr.) forms root nodules with soil bacteria, Bradyrhizobium japonicum. Bacteroids, the symbiotic state of rhizobium in nodules can convert atmospheric nitrogen to ammonia.
In return for receiving the fixed nitrogen from the bacteroids, the host plant pro- 
Experimentals
Nodulating (T202) and non-nodulating (T201)
isolines of soybean were used in this study. The seeds were sterilized with 0.7 L L-1 ethanol for a minute, then 5 g L-1 sodium hypochrolite solution for 5 min, after that, thoroughly washed with a tap water. The seeds of T202 were inoculated with Bradyrhizobium japonicum strain USDA 110
(108 cells mL-1) . All the seeds were sown in a tray filled with vermiculite, and grown in a green house under natural light conditions. Two weeks after sowing, the plants were transplanted to the hydroponic culture in a glass bottle (800 mL). Co., Japan).
In the experiment using 15N, the nodulated The radioactivity in detected area in Fig. 2 were plotted for T202 and T201 (Fig. 3 A) . There was a significant difference in radioactivity increasing manner even within the same plant species under the same condition. In order to compare the relative patterns of the time lag and the increase of 13N transport , the relative radioactivity was calculated as in Fig. 3 B, where the radioactivity at 40 min after start was normalized as 100%. In the figure, 13N radioactivity was increased linearly in leaves after about 5 -10 min time lag, indifferent to nodule formation.
(14) Jul. 1999 T (A) After half life correction, the count was devided by initial radioactivity (MBq) of added NO3-at 0 time.
(B) The relative radioactivity to that at 40 min were plotted, which mean the radioactivity at 40 min is normalized as 100%.
Number in the figure shows experimental replication.
period (1 h). In the experiment using 13N and 15N for a short term within 1 h, it was clearly figured out as follows. While the 13N was heavily and uniformly accumulated in the roots (Fig. 4) , NO3-is rapidly absorbed from the roots, then some part can be detected in petioles and leaf blades with in 5 -10 min after administration (Fig. 2) 
